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Figure 2 



HIV-1 MN Nucleocapsid Protein 

first array linker second array 

, '" 1 " ,m '- r ~' " £ u 1 1 L^U v 

Total Residues 55 Molecular 

Basic Residues 15 Weight 6451.5 

Acid Residues 4 

Net Charge +11 280nm Molar 

16 p 10.77 Absorption 6050 





Loop 1 



Loop 2 

Second Zinc Finger 



• * 




} 



FIGURE 5 



Analysis of Reaction P^bdadt^ 



Jhe positians^ 

determined by se^tienc^ 

proteins and iare indicated by the nofetlori 



P7 p7 
C36-M 



p7 
C36^M 
C39-M 
C49-M 



::'-,;;p7i-.:. 
C15-M 
C18-M 
C2&-M 
;Gfc6-M; 
C39-M! 




Reaction conditions: 62 mM p7NC + 744 mm NEM; pH 7.0, 60min. at RT. 

%£StK c - 18 

were detected by UV absorption at 206 nm. 



FIGURE 6 



REACTIONS OF HIV-1 NC 
RETROVIRAL CCHC ZINC FINGERS 

Reagent Reaction With p7NC 




NH 2 
lodoacetsmide 



no reaction 



S-Alkylation 




3-NHroso 8«nzamld« (NOBA) 



S-Alkylation 



oxidation to disulfides 



oxidation to disulfides 



oxidation to disulfides 




oxidation to disulfides 



5'-OtthIo-bls-{2-Nltrobenzole Aclef) (DTNB) 



Glutathione-^ 

m 



no reaction 



Glutathione^ 

The reactive f untfonal groups are shaded jg| 



Figure 7 

Functional Groups Which React With Retroviral Zinc Fingers 

disulfides R — S — S — R 
nitroso compounds R — N = 0 

R 

I 

maleimides °^ ^^^y ^ 0 



a-halogenated ketones X CH 2 



phenylhydrazids R— n— n— # \ 

h h 

Nitric Oxide and Derivitives NO 
cupric ions and complexes Cu +2 
ferric ions and complexes Fe +3 



wherein R is any atom or molecule, and X is selected from the group consisting 
of F, I, Br and CI. 




HPLC Chromatograms of NOBA and 
Oxidation Products of p7NC 




TIME (min) 



* 



iB 





J .^rsOi»';;: ( :,|sMt 




3sm 




4«.::.:\-> : - ! i.^KC > 



FIGURE 15 



3 a. o 0) cr a cr a cr > o* a a 



200 




-*-tetramer 
-^-trimer 

category 



B 



Others 




T 

50 

[Drug] iiM 



Thiuram Disulfides 

--a e 




[Drug]pM 



FDA 

E4b 

Elb 

C4d 

C3d 

E1d 

D1b 

C1b 

C4b 

A3c 

B2d 



Compounds 



Oral Toxicity (Mouse) 
LD-50 (g/kg) 



(Tetraethylthiuram disulfide) 
(Dicyclopentamethylenethiurarn disulfide) 
(Tetramethylthluram disulfide) 
(Tetrabutylthiuram disulfide) 
(Tetraisopropylthiuram disulfide 
fe^'-DithiobisfPyridine N-Oxide) 
Aldrithiol-2) 

■2,2* Dithiobis(benzonitrile) 
[Foramidine disulfide) 
(Benzoly Disulfide) 
(4-(dimethylamino)phenyl disulfide) 



1.98 
2.87 
2.35 
1.35 



FIGURE 14 



Medical Use and 
Chemistry of Thiurams 



Synthesis 



CH 3 CH 2 -NH-CH 2 CH3 + S=C=S 
Diethyl Amine 



CH3CH 2 -N-CH 2 CH3 
Dlethylthlocarbamate 

"Imuthiol" 



s v sh 



S 

n 



,CH2pH3 



" H^H^ N_C_SS c N ^CH23H3 
Tetraethylthiuram Disulfide 

"Antabuse" or "Disulfiram" 



General Reactions 



HaCHjC^ ?, T? -CHaCHa 
R - SH * H 3 CH 2 C- N - C - SS - C - N -CH 2 CH 3 



S 

ii 



S SS-R S SH 

CH3CH 2 -N-CH 2 CH 3 + CHaCH 2 -N-CHaCH 3 
Mixed Disulfide 



S_SS-R 
R-SH * CHaCHa-N-CHjCHa 



V 8 " 

R — SS — R + CHaCHa-N-CHaCHa 



C HaCH 2 C N ,S, .S n ^CHaCH 3 

Cu* 2 + 2 CHaCHa-N-CHaCHa ,N-C Cu C-N^ 

HaCH 2 C *S" S' CH2CH3 



FIGURE 13 
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HPLC Analysis Of p7NC Reactions With 
Imuthiol and Disulfiram 



unreacted 
P7 



Control './::/s\.,,... 






